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Abstract
Oneofthepioneeringworksontheeffectofsmokingonlabormarket
outcomesisLevineetal.(1995).Theauthorssucceededinobtainingastatis・
ticallysignificanteffectofsmokingonwages,butfailedtoshowastatistically
significanteffectofsmokingonemployment,withwhichnoworksproceedas
farasIknow.ThisstudyexaminestheeffectbyusingthenationaHongitudi-
nalsurveyofyouth79(NLSY79)andthenationallongitudinalstudyofado-
▲escenthealth(AddHealth)(2).Ourresultsshowthatthereisasignificantand
negativeeffectofsmokingonemploymentforyo皿gworking-agedmale
individualsintheU.S.
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1.Introduction
IthasbeenshownandacceptedintheU.S.thatsmokingcauses
cancerandotherseriousdiseasestonon-smokerswhoareexposedto
cigarettesmokeaswellassmokerssincethelandmarkreportsonsmok-
ingandhealthbytheRoyalCollegeofPhysicians(1962)andtheSur-
geonGeneral'sAdvisoryCommittee(1964)ξ3)、
Thehealthandmedicalcostsofsmokingaretakingaheavytollon
theU.S.youthandsocietyingenera1(4)partlybecauseacigaretteis
highlyaddictiveandpartlybecausethetobaccoindustryhaspromoted
theproductsveryeffectively.AsSafferandChaloupka(1999,p.2)
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statescigaretteadvertisingisprimarilydesignedtocreatevariousfan-
tasieswhichcaninduceindividuals,whoarenotsmokers,totrythe
product,forthosewhoaresmokers,tosmokemore,forthosewho
mighthavequit,tocontinueandforthosewhohavequit,tostartagain.
Therehavebeenalotofanti-smokingcampaigns.Forexample,
CorporateAccountabilityInternational(formerlynamedInfact)
1aunchedtheTobaccoIndustryCampaigninl993andforcedPhilip
Morris(nowAltria)tostopabusivepractices〔5).TheUniversityof
WisconsinCenterforTobaccoResearchandIntervention(UW-CTRI)
combinesground・breakingresearchinsmokingcessationwithpractical
apPlication(6).
Initiallyastudyontheeffectofsmokingontheeconomystarted
fromthefieldofmedicalsciences.TheUW-CTRIreferstoKristein
(1983)asoneoftheliterature.Ineconomics,especiallyhealtheconom-
icsandlaboreconomics,oneofthepioneeringworksthatexaminethe
effeCtofsmokingonlabormarketoutcomesisLevineetal.(1995)⑦.
Theauthorsexpectedsmokerstohavelowerproductivitybecausethey
wouldhavetoleavetheirworkplacestosmoke⑧,andtobemorecostly
becausetheywouldneedhigherhealthinsurancepremiumsandhigher
maintenanCeCOStS(9).
Basedontheexpectationtheauthorstriedtoshowasignificantly
negativeeffectofsmokingonemployment,butfailed.Tomyknowl-
edge,noworksproceedwithit,andwhetherthereisanegativeeffect
remainstobeseen.Thoughtheauthorsdonotmentionexplicitly,they
specifythemodelbasedonlaborsupplytheorytoestimatetheeffectas
weshallsee▲ndetailsinthenextsection.Inadditiontolaborsupply
theoryIuselabordemandtheorytobuildanotherregressionequation
inthispaper.
AstheUW-CTRIpresents,thereissomeevidencethatsmokersare
morecostlythannonsmokerswithrespecttohealthinsurancecosts、
Basedon・labordemandtheory,Icansetahypothesisthatacost・
minimizingemployerwillsubstitutenonsmokingworkersforsmokers
iftheemployerprovideshealthinsurance.・
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Mycontributionliesinfindingastatisticallysignificanteffectof
smokingonemploymentbycomparingresultsofLevineetal.(1995)
withminebasedonalternativemodelsanddatasetsincludingthe
originalones.
Inthenextsect三〇n,Iexplaintheoreticalrationalesforthespecifica-
tionofthemodels.Insection3,howIdeterminetheeffectisillustrated.
Insection4,thedataemployedinthisstudyareexplained.Theempiri-
calresultsandconsiderationarepresentedinsection5,andsection6
concludes.
2.Theoreticalbackgrounds
Therelationshipbetweensmokingandemploymentcanbeex-
plainedfromthefollowingtwoperspectives:labordemandandlabor
supply.Anemployermaynothireasmoker,whileasmokingindivid・
ualmaychoosenottowork.Firstletusconsidertheformercase.
Accordingtothelabordemandtheory,anemployerwillhiresmok-
ingworkersuntiltheirmarginalrevenueproducts(MRP)equalthe
laborcosts.AsLevineetaL(1995,p.14)argues,however,whenan
individualappliesforajobitisunlikelythatthepotentialemployer
knowswhethertheapplicantsmokes.InthiscasetherealizedMRPcan
belowerthantherealizedlaborcostsforthreereasons:
First,asHalperneta1.(2001)shows(10),smokingworkersarein・
clinedtohavelowerproductivity.Secondly,anemployeroracolleague
maydiscrlminateagainstthemforbeinglazybecausetheywillhaveto
leavetheirworkplacestosmoke(Levineeta1.1995,p.1).Thirdly,they
maybemorecostlybecausetheywillneedhigherhealthinsurance
premiumsandhighermaintenancecostsastheUW-CTRIreportsω.If
thesearethecase,thensmokingworkerswilltendtobelaidoffuntil
therealizedMRPequalstherealizedlaborcosts.
Ontheotherhand,thelaborsupplytheoryhasbeenmuchusedin
examiningwhetheremploymentstatuswillresultfromheavycon・
sumptioninthecaseofalcoholordrug:MullahyandSindelar(1995,
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1996),thefirstofwhichiscitedinLevineetal.(1995),DeSimone(2002),
Tekin(2004),Frenchetal.(2001)andMacDonaldandShields(2004).
Asatheoreticalrationalealltheauthorsrefertooneinterpretationof
MullahyandSindelar(1995,p.18)thattherelationshipcomesfroma
conditionalleisuredemandfunction(12),whereconditioningisonprob-
lemdrinkingstatus.
IfIfollowtheexplanationofDeSimone(2002,pp.956and957)by
substitutingcigarettes,thentherelationshipbetweensmokingand
employmentcanbeobtainedbyusingastaticneoclassicalframework
ofutilitymaximizationinwhichindividualsallocatetheirtimeand
moneyamongconsumptionofleisure,tobaccoproducts,andacompo-
sitegood.Inthisframeworktheutilityfunctionisassumedtobeex-
pressedasafunctionofcigarettedemandandthesubutilityofleisure
andacompositegood,sothatconsumptiondecisionscanbemade
withinatwo-stagebudgetingprocess.
Inthefirststagetheoverallutilityismaximizedtosolveanoptimal
levelofcigaretteconsumption.Nextthesubutilitymaximizationprob-
1emissolvedsubjecttothecorrespondingbudgetconstraintcondi-
tionaloncigarettedemandtoyieldleisuredemandfunction.Since
workhoursisdeterminedbysubtractingleisurehoursfromtotaltime
available,wehaveareducedformofworkhoursasafunctionofwage
andtheremainingincome,whichiscalculatedbysubtractingthe
amountoftobaccoconsumptionfromthetotalbudget.
Theoreticallytheconsumerchoosesnottoworkifthereservation
wageexceedsthemarketwage.Sincethereservationwageisthemar-
ginalvalueofleisureatOhoursofwork,itisdeterminedbythesame
factorsthatdetermineworkhours.Thusthelaborforceparticipation
decisionisalsoafunctionofthemarketwageandtheremainingin・
come,whichisdeterminedbycigarettedemand,non-wageincome,and
themarketwage.Thereforeemploymentcanbeexpressedasafunc-
tionofthe'marketwage,cigarettedemand,andnon-wageincome.
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Empiricalmethods
Itisnotstraightforwardtocapturetheimpactofsmokingonem・
ployment.AsMuUahyandSindelar(1996,pp.412and413)suggests,
theremightbesomesimultaneityintherelationshipsbetweensmoking
andemploymentoutcomesbecausetheformermayresultinthein-
creaseinunemploymentwhileunemploymentcausesemotionaland
financialstress,whichinturncausesincreasedcigaretteconsumption.
Besidesthesimultaneitybias,ashasbeenmucharguedinthelit-
eratureestimatingsomeeffects,ifthereareunobservedindividualfac-
torsthatarecorrelatedwithbothsmokingbehaviorsandemployment,
measurementerror,oromittedvariables,thenestimatedcoefficients
willbebiased.
Aprominentsolutionfortheendogeneityproblemsresultedfrom
thesimultaneity,theindividualheterogeneity,measurementerror,or
omittedvariablesistousethemethodofinstrumentalvariables(IV).
AnIVmustsatisfythefollowingtwoconditions:
(a)itmustbeuncorrelatedwiththeerror
(b)itmustbecorrelatedwiththeendogenousexplanatoryvari-
ables
IhavetwokindsofcandidatesforIV(t3).Oneisthefamilyback-
groundthattherespondentlivedwithMotherand/orFatherattheage
of14.Theotherisfamilysmoking.Theformervariablesareconsidered
tobenegativelyrelatedtotheendogenousexplanatoryvariable(an
indicatorforsmoking)becausethebackgroundwillweakenthepeer
pressuretostartsmoking,whilethelatterislikelytobepositively
related(!4).Sinceitisnotapparentforthesevariablestomeetthecondi-
tion(a)above,Iconducttheover-identificationtestandtheHausman
test.
BasedonLevineeta1.(1995),afundamentalmodelcanbewrittenas
Lit=α 十X,,β 十 γSit十eit (3-1)
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whereLi,representsemploymentofindividualijntimeperiodt,Xisa
matrixofobservedexplanatoryvariables,αisaconstantterm,βisa
vectoroftrueparameters,Sisanindicatorvar三ableofsmoking ,γisa
coefficienttobeestimated,andθistheerrorterm.
Onthebasisoftheliteraturementionedintheprevioussection ,I
chooseasthevariablesofXage,race,residencearea,healthstatus ,
maritalstatus,urbanresidenceandyearsofeducationaswellasan
indicatorofsmoking.Besides,Iaddyeardummiestotheexplanatory
variablesofthemodeltoreflectthefactthatthepopulationmayhave
differentdistributionsindifferenttimeperiods.
AsTekin(2004,p.401)argues,anotherpossibleremedyforthe
endogeneityproblemsistheuseofpaneldata.Thisisimplementedby
includingindividualfixedeffectsintheempiricalmodel.Sincethe
fixedeffectsmodeldoesnoteliminatebiasincaseoftime・ ・variantindi-
vidualheterogeneity,theIVmethodemployedtogetherwiththefixed
effectsisanadditionalpossibleremedy.Wecoulduseitifwehada
time・varyingIV(15).
Employmentcanbemeasuredbyannualhoursworked,whichwas
originallyusedbyLevineeta1.(1995),andadummyvariableindicating
whetherornottherespondentisemployed.Sincetheformervariableis
left-censored,thatis,non-negative,wealsousetobitanalysisforconsid・
eringsomebiasresultedfromthecensoredsample.
Ontheotherhand,whenIinvestigatetheimpactofsmokingon
employmentbasedonlabordemandtheory,Ifollowtheempirical
methodusedinScotteta1.(1995),whoexaminestheeffectofhealth
lnsuranceprovlslonontheemployers'decisionstohireolderworkers
byusingtheirownsurveydataandthecurrentpopulationsurvey
(CPS).
Inthesummerof1991theauthorsconductedanationwidesurvey
of2,400employers,andtheydefinethedependentvariableasnewly
hiredfull-timeworkers,aged55-64,asaproportionofallfull-timenew
hiresandtheexplanatoryvariableasmonthlycontributionbyem-
ployertowardhealthinsuranceperemployee(dollars)toregressthe
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formeronthelatterandaseriesofcontrolvariablessuchasoccupation
categoriesandunionizationofemployeesbytobitanalysis.
Forcomparisontheauthorsuseanotherdataset,CPS.Sincethe
CPSisahouseholdsamplesurveyconductedmonthlybytheBureauof
theCensustoprovideestimatesofemployment,unemployment,and
othercharacteristicsofthegenerallaborforce,ofthepopulationasa
whole,andofvarioussubgroupsofthepopulation(Hanson1978,p.1),
itdoesnotprovideuswithfirm-leveldata.
Theauthorsnoticethatwhetherarespondentisnewlyhiredcanbe
judgedbytheinformationonjobtenureintheCPS,andcreatea
dummyvariableindicatingwhetheranewlyhiredindividualisolderas
analternativedependentvariable.Asfortheexplanatoryvariable,
theyalsocreateadummyvariablerepresentingwhethertherespon-
dentiscoveredbyanemployer'shealthinsuranceplan,andtheyesti-
matethenewmodelbyusingprobitanalysis.
Asisexplainedinthenextsection,Iuseamicrodatasetbasedon
thesurveyofindividuals,soIfollowtheCPS-versionofmodelingin
Scotteta1.(1995).Thenmymodelcanbeexpressedas
Eit=aHit十Xitβ 十 εit (3-2)
whereEi,representswhetherornotthenewlyhiredindividualismokes
intheperiodoft,Hitindicateswhetherthepersoniscoveredbyem-
ployer-providedhealthinsurance,Xisamatrixcomposedofthecontrol
variablesandaconstantterm,εi,istheerrorterm,αisthecoefficientto
beestimated,andβindicatescoefficientparameters.Thecontrolvari-
ablesconsistofjobcategoriesandunionstatusinmymode1.
Itshouldbenotedthatthereisadifferencebetweenmymodeland
thatofScottetal.(1995).Whenanindividualappliesforajob,the
potentialemployerknowshisorherage.AsLevineetal.(1995,p.14)
argues,however,itisuncertaintousthatthepotentialemployerknows
whethertheapplicantsmokes.Mymodelimplicitlyassumesthatem'
ployersknowwhetherapplicantssmokeinadvance.
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4.SampleandData
Ihavetwomodelsexpressedas(3-1)and(3-2)insection3andtwo
datasets:NLSY79andAddHealth.Sincevariablesaredifferentbe・
tweenthetwomodels,Ipresenttheirdefinitionsandthesummary
statisticsindifferenttables,thoughtheyarealmostcommontothetwo
datasets.
NLSY79isapaneldatasetcomposedofmanyannualsurveyssince
1979to12,686respondentswhowere14-22yearsoldinl979.Inthe
surveys,smokingquestionshavebeenaskednoteveryyearandby
differentformats.Fortunatelythesurveyreportstheanswerstoa
uniquequestionofhowmanycigarettesrespondentssmokeperdayin
l984,1992,1994and1998.
Theactualnumberisnotavailablein1984,soIrestrictmysample
drawnfromNLSY79totheremainingthreeyears.Sincerespondentsof
theNLSY79werebetweentheagesof14and22inl979,mostofthem
werenotenrolledinschoolin1990s.Actuallyabout28%ofthemwere
enrolledin1984,buttheratesbecame7.8%,6.3%and6.1%in1992,1994
and1998,respectively.Thisfactisfavorableforremovingthedatain
1984becauseIalsorestrictmysamplefromNLSY79tomaleandthose
notoutofthelaborforce,whoarenotstudentsbydefinition.
AsforthedependentvariableinModel(3-1),Iusealternativetwo
variables:employedandhoeers.Theformerisadummyvariablerepre-
sentingwhethertherespondentisemployed,whichiscreatedbythe
employmentstatusrecode(collapsed).Thelatterilldicatesannual
hoursworked,whichisofferedinNLSY79andwasusedinLevineetal
(1995).
InordertocomparetheresultsforalternativeIVs,IalsouseAdd
Health,whichexaminesthegeneralhealthandwe11・beingofadoles-
centsintheUnitedStates.Thedatawerecollectedinthreewaves.
WaveIwascollectedbetweenSeptember1994andDecember1995from
studentsingrades7through12.Morethan75%ofthemwerealso
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TablelDefinitionsofVariablesinModel(3-1)
Variable Definitionl
DependentVar.
■
!
Employed =1ifemployed;=Ootherwisei
Hours Thenumberofhoursemployedinthepastcalendaryeari
ExplanatoryVar. {1
Smoke
Actualnumberofcigaretteshesmokedperdaywhenhe
wasinterviewed
Hgc Actualnumberofyearsofeducation
,
Age Ageinthesurveyyear
Healthy
=1ifhishealthdoesnotlimitanykindofworkhecando;
=Ootherwise
South =1ifhelivedintheSouth;=Ootherwise
Married =1ifmarried;=Ootherwise
City =1ifhelivedinanurbanarea=Ootherwise
White =1ifheiswhite;=Ootherwise
D92 =1ifthesurveyyearis1992;=Ootherwise〉
D94 =1ifthesurveyyearis1994;;Ootherwise
IV
withF =1ifhelivedwithFatherattheageofl4;=Ootherwise
withM =1ifhelivedwithMotherattheageof14;=Ootherwise
「一 「一 一 「一 「「一 一 「 一「一
Fsmoke* =1ifFatherhadsmoked=Ootherwise:
Msmoke* =1ifMotherhadsmoked=Ootherwise`
Note:Thevariableswithasuffix*aredefinedonlyinAddHealth.
interviewedwithrespecttotheirlivesathomeincludingfamilysmok-
ing.IusethevariablesindicatingwhetherFatherorMotherhad
smokedasanalternativerVbecauseSmithandStutts(1999)argues
thatfamilysmokingisoneofthemostimportantfactorsthatinfluence
adolescentstosmoke.
WavellwascollectedfromApri11996throughAugust1996as
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Table2SummaryStatisticsinNLSY79forModel(3-1)
(surveyyears:1992,1994andl998;#ofObs.:10447)
:
lMean1Std.Dev. Min、Max:|
DependentVar
』一一一一一
|
Employed .8559395 。3511679
,
0 1
Hours >2021 .9641 958.6484 0 8632.
ExplanatoryVar.
Smoke
1
5.188092i10.07353
| 0 99 i
Hgc
1
…13.10012 2・4587981
一一 一一一一4
3120
Age 33.44903 3.28126
・
27
1
41
Healthy .0328324 .1782062 0 1
.
South .3627836i.48082610 .1
～
Married .5519288 .4973199 0 1
City .7546664 .4303054 0
P
1 1
White .680961 .4661265 0 1
.
lD92 .3418206 .4743425 0 1
D94 :.3418206 .4743425 0 1
-.
一一←一一一一一一一 一 一 一一一一一4_
IVs :i.
1
withF .9458218 .2263799 0 1
|
withM| ,.7675888, .422391 0
.
1
,
` ._.一」___________
follow-upinterviews.The4882respondentswerere-interviewedbe・
tweenAugust2001andApril2002inWave皿inadditiontoWaveI .
Theywerebetweenl8and28yearsold,andaskedquestionsabout
labormarketexperienceaswellasgeneralhealth.
SinceAddHealthdealswithmainlyrespondents'health,theques-
tionnairesonemploymentaremorerestricted.Thoughthereisaques・
tionofwhethertherespondentiscurrentlyworking,annualhours
workedare「notavailable.
Theanswerstothequestionsofwhetherthewomanwhofunctions
asamotherintherespondent'shouseholdeversmokedcigarettesand
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Table3SummaryStatisticsinAddHealthforModel(3-1)
(surveyyears:20000r2001:#ofObs.:906)
| lMean
`1
Std.dev. Min Max
.
「一一},
Dep.Var.i 1
Employed .8245033!.3806015 0.1
Explanatoryvar.
`
`
iSm・k・
,4 .795806
-一
7.709306 0
1
一一
35!
.
Hgc;12.74062 ■867443:7 22
Age 22.31457 L741071 18 28
Healthy .99668871.0574799
'
0 1
唱M
arried
l
.1710817 .3767883 0
1
11
一
White .7737307 .4186466 0 1 )
IVs
li ケ
1
「 一一 一 一
Fsmoke .5949227 .4911781 0
}msmokeL..
.4536424 .4981213 0
1
1
whetherthemanwhofunctionsasafatherintherespondent'shouse-
holdeversmokedcigarettesinWaveIaremergedwiththedatasetin
WaveI巫tousethemasalternativeIVs.Theremainingvariablesexist
inWave皿exceptonesonresidence(16).Thedefinitionsareaddedto
TablelandthesummarystatisticsarepresentedinTable3.
AstoMode1(3-2),thedefinitionsandthesummarystatisticsofthe
variablesareshowninTable4and5,respectively.Sincesomerespon-
dentschangejobsmanytimesinoneyear,theNLSY79reportsinforma-
tiononthefirstfiveemployersforwhomtherespondentshadworked
withinoneyear.Foreachjob(17)dataarecollectedwithrespecttohow
manyweekstherespondenthasworkedsofar,whetherheiscovered
byemployer・providedhealthinsurance,whetherheisamemberofa
unionaswellaswhatcategorythejobbelongsto.
Sincehealthinsurancequestionswereaskedforonlythecurrentor
thelastjobuntil1993andforallfivejobsbeginningin1994,Idrawmy
(93) 93
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Table4DefinitionsofVariablesinModel(3-2)
Name、Definition
Hi・e・n・;二㌫ ㌶1・hi・ed…s・n・m・keswi・hh・・f・s・j・b・
Ehione
「
=1ifthepersoniscoveredbyemployer-providedhealthinsurance
withhisfirstjob;=Ootherwise
Unionel=lifthepersonisamemberofaunionwithhisfirstjob;i=Ootherwise…
Pro
`
1=lifthejobisprofessiona1,t chnic lorkindred;=Ootherwise
Mgt
.
計
=lifthepersonisamanager,anofficialoraproprietor;
=Ootherwise
Sale =1ifthepersonworksinsales;=Ootherwise
Clerki;1ifthejobisclericalorkindred;=Ootherwise
Crft
=1ifthepersonisacraftsman,aforemanorakindredworker;
=Ootherwise
Arm =1ifthepersonworksforthearmedforces:=Ootherwise
・Oprt
一～
=1ifthejobisinoPerativesandkindred;=Ootherwise
Labo {=1ifthejobisinlabor,exceptfarm;=Ootherwise
farm{ =1ifthepersonisafarmerorafarmmanager;=Ootherwise
Fore =1ifthepersonisafarmlaboreroraforeman;=Ootherwise
Serv
=1ifthepersonisaserviceworkerexceptforaprivatehousehold;
二 〇 〇therwise :
-1ifth。1。bi、i。 。p,i。。t。h。useh。ld、-0。therwise';
1
lPriv
ト ー 一
`d98
,
二lifyea・i・1998・ 一 …h・ ・wise
.一 」
samplefromtheNLSY79datasetsurveyedin1994and1998tomake
surethatthedecisiontoprovideaworkerwithhealthinsuranceis
madebyhisownemployer.
TenureisexpressedinweeksintheNLSY79.Sincehealthinsur-
ancequestionswereaskedforthosewhohadworkedfortheemployer
foratleastl3weeks,Idefineanewlyhiredpersonasthosewhohad
workedformorethanl2weeksandlessthan52weeksinthesurvey
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TablesSummarystatisticsinModel(3-2):
(surveyyears:1994andl998;#ofObs.:1275)
Variable Mean s.d.
.
,i Min{Max
Hireone .3764706 .4846904 01
ソ
iEhione
】
.5992157 .4902497 011
Unione .0768627 .2664781 0`1
Pro .1741176 .3793594 0 1
Mgt .0964706 .2953514 0 1
Sale .0392157 .1941839 0 1
Clerk .0611765 .2397478 0 1
Crft ユ843137 .387892 0 1
Arml.0007843
.
A
.0280056 0 1
Oprtl.1898039 .3922998 0 1
AA・A・一 「
Laboi.1254902 .3314039 0 1
Farmi.0015686 i.0395904 0 1
iForel.00627451.0789939
」
0 1
ユ192157`.3241693 0 1lServ
「 一 一一 一 一一 一一 ⌒一 一
■
!Priv 。0015686 .0395904i 0 1
id98
.
.4509804 497786510 1
year,andrestrictmysampletothenewlyhiredpeople.Thoughthe
NLSY79reportsrespondents'characteristics,adummyvariableindicat-
ingwhetheranewlyhiredpersonsmokesornotrepresentstheoutcome
oftheemployers'decisiontohiresmokers.
Iselectthedataonthefirstjobamongthefivetocreatethevari-
ablesneededintheregressionbecausetheyhavethemostobservations.
Thelobcategoriesareexpressedinthree・digitnumbers.Somerespon-
dentsansweredanoccupationnotreportedonthelist.Thedataare
eliminatedfrommysample.Table5showsthatthenumberofobserva-
tionsismuchsmaller.Thisisbecausethevariablesonthejobcatego・
rieshavemanymissingdata.
(95) 95
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IdonotuseAddHealthtobefittedtoModel(3-2)becausewedo
notknowwhetherworkersarecoveredbytheiremployers'healthin・
SUranceplans.
5.ResultsandConsideration
WhenIrunaregressionofModel(3-1),Iusealternativetwode-
pendentvariables(■〃iρloッedandhours)andalternativetwodatasets
(NLSY79andAddHealth).Theestimationmethodsaretheordinary
leastsquares(OLS),thetwo-stageleastsquares(2SLS),thefixedef・
fects(FE),andtheTobit(TO)withrespectto加ursdefinedinthe
NLSY79,whiletheyaretheProbit(PB)andtheonetogetherwithIV
(PB十IV)forθ〃lplcッ¢d!definedinbothdatasets.
AstoNLSY79inMode1(3-1),IhavetwocandidatesofIVs:ω肋F
andω 励M.WhenIregresss仇oん θoneachIVcandidateandotherex-
planatoryvariables,IobtaintheestimatedcoefficientsontheIVsasis
showninTable6.IusethelinearcombinationofthetwoasanIVin
2SLS.Theover-identificationtestisconductedbecausetheyarechosen
usingthesamelogic.
Table6EstimatedcoefficientsonIVsinNLSY79
Estimate
(Std.Err)
一 .40427-1.0414
(.2988)(.5044)*_一.
Thevalueoftheteststatisticfortheover-identificationtestis
3.6753,whichmeansthatthenullhypothesisthatallIVsareexogenous
cannotberejected('s).Inaddition,thevalueoftheteststatisticforthe
Hausmantestis4.1953.Thusthenullhypothesisthatthecoefficient
estimatoronsmokeinOLSisconsistentandefficientcanbere-
jectedo9},whichimpliesthatsmolee三sendogenousandthattheIVis
eXOgenOUS(20).
TheresultsoftheestimationareshowninTable7.Inthecaseof
FE,thevariablewhiteisdroppedbecauseofthetime-demeaning
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procedurec2i)inthefixedeffectsestimation.Theestimatedcoefficient
onsmohθinFEisinsignificantbecausethetime-demeaningprocedure
makesthemeaningofthevariablesmoleedifferent(22).WhenIcompare
thecolumnofOLSwiththatofTO,theestimatesandthestandard
errorsareverysimilar.Thuswecanignorethebiascausedbythe
left-censoringinthedependentvariable.
ThoughtheestimatedcoefficientonsmoleeinOLSissignificantat
Table7EstimationresultsinModel(3-1)withNLSY79
(Dependentvar.=hours;#ofObs.=10447)
` OLS 2SLS 一FE
　一 「
TO
4
| 一3 .004574 1-158 .8515 一 〇8657231-3.049415Smoke
(輻027487)**
:(75.87673)*(L533901)11(9649908)"十
9.115269 14.5856 5.778401 9.080168
Age
{
`
(5.387441)(10,46615)1}(29.30303)(4.902083):
・
■
White
362.02
(27.1952)**
1428 .1139
(111.4045)**
Dropped 361.4398;
(25.04113)**
一
53.00844 2932164151 .85082 52.9259■;Hgc ・ ～
(5.027419)**シ(37 .07919)】(27 .74626) (4.609474)**
■
i-182.2659 一187.0726 一38.88334 ・-185.4174
Healthy:(48.21783)**(52.74171)**(57.50234)(46.97235)轄
L. … 一
・
216.8298 193.8272:35.55616 219.4496
Married
i(20.89986)**(59.61404)**(31.00774)
:(19 .92534)轄:
1
「
1 122.5219 142.1718・50 .3605 122.9505
South
(24.30396)持(37.72516)**i(60.98024)(22.24945)**
」」一
一 一 ・ 「
City 170.21891 60.33258 8.474795171.38207.
: ・(23 .16158)**、(33.94366) (33.42804)
し ・一 一 一 一 一 一1-一
,(21.92063)**
「 「
1
`
lD92
一103.0182
i(35.62092)**
. -71.62051
(63.96616)
--122.5656
;(172.6682)
一一103.3556
(33.06766)**
…
卜
:
-"　一 「 一 一
一68 .56003 }-45 .223691-79.59863;-68.83641:
D94
(26.41643)**
1(47,85184) (112.98)1(24.90006)**:
　
ρ 1639.8657846.2248 1175,672 640.5025Cons.
M.U-t(207.9516)**一 一一一一ト 一ー (376.4548)*
(1140.69)(189.2894)**
`
.1067 .0717
1
.0525・一 」
Note:Thenumbersinparenthesesarethestandarderrors.Suffixes"and傘meansignifi-
cantatthe1%and5%levelsrespectively.NAmeansnotavailable.
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thel%significanceleve1,theestimatorislikelytobebiasedduetothe
endogeneityresultedfromunobservedindividualheterogeneity,omit・
tedvariables,ormeasurementerror.Table7showsthattheestimated
coefficientonsmokein2SLSissignificant.SinceourIVsarelikelyto
meettherequiredcondition(a)1istedinsection3,wecanconcludethat
evenaftertheendogeneitybiasisremovedthereisasignificanteffect
ofsmokingonemployment.
NextIsubstituteAddHealthfortheaboveregressionanalyses.
Tables8and9correspondtoTables6and7,respectively.Table8tells
usthatbothcandidatesforIVs,FsmokeandMsmoke,havetheexpected
signsandarestatisticallysignificant.Iusethelinearcombinationof
thetwoasanIVand・theyareusedintheover-identificationtest.The
valuesoftheteststatisticsfortheover-identificationtestandthe
Hausmantestareユ891and1.3367,respectively(23).Sincethenullhy-
pothesesofthetwotestscannotberejected(24),theHausmantestyields
unfavorableresults.
Table8Estimatedcoeff三cientsonIVsinAddHealth
Estimate6
・(Std .Err)一
Fsmoke
1.8453
(.5187)**
??
Msmolee
L318
(.5183)*
Table9showsmarginaleffectswithemployedbeingthedependent
variableofModel(3-1)byprobitanalysis.Sincee励toyedisadummy
variable,themethodoftheordinaryleastsquaresisnotappropriate(25).
UnliketheOLS,Probitcoefficientsarenotmarginaleffectsthemselves.
Icalculatethechangeinthe'probabilitythattherespondentisem-
ployedfOraninfinitesimalchangeineachexplanatoryvariabletopre-
sentitinTable9.ForcomparisonIestimatethesamemodelbyusing
thetwoaltemativedatasets.
WhenwelookattheestimatedcoefficientsonsmoleeinTable9,we
findthat・thereisastatisticallysignificanteffectofsmokingonem-
ploymentwithrespecttoNLSY79.Themostseriousdifferencebetween
NLSY79andAddHealthisthatthesignoftheestimateinPB十IVfor
98 (98)
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AddHealthsampleofTablegispositive,oppositetotheexpectedone,
andthatitisinsignificant.Thisseemstobeconsistentwiththeresult
oftheHausmantestforAddHealthsample.
Thesignificantnegativesignoftheestimatedcoefficientonsmoke
inTable9meansthat!ightsmokersaremorelikelytobeemployed
thanheavysmokers.ThereforethechangeinsignsbetweenPBand
PB十WinTable9indicatesthatthefirst・stageregressionofthe】V
estimationmakesthelevelofsmokinglargerforsomelightsmokers
and/orsmallerforsomeheavysmokers.
TablegMarg三naleffectsinModel(3-1)byprobitanalysis
,
;PBPB
一
|
:Smoke
I
一 .0015611
;(.0005714)**
一
.03
(.一…
iAgel
:一 〇〇14557
(。0027055)
一
.00
(.
PB十IV
89079
00207)**
03532
00397)
(Dependentvar.=emψloyed)
PB
一 .0033242
(.0015735)*
.0205204
__^_,一
1
(.0074018)**1-一 ・_
PB十IV
.0108687
(.01118)
.0201981
(.00767)**
White
.1140269
i(
.0127678)**1
.13918511 コ
(.03886)**1
.1076834
(.0281351)**
.0720061
(.04994)
■ 一
Hgc
.013949
:( .0026345)**
.0090939|
(.01291)
1.0130049
i
(.0071502)
.0254689…:
(.01202)*;.. 「}「-Tl
lHealthy,
1
一 .0414215}
(.0322364)
一 .0368146
(.04305)
NA !NA
:
_.
・,」 「 「 一
「
1 .0850463 .0791728 .0960146 .102862'
Marriedl
(.0123397)**(.02271)**i(.0386291)*(.03275)*か
South
.0241673 ■
(.Ol27915)
.0269861
(.01509)
NA
i・
NAli
,
.0958052' .1032458;NA
`
NA
City
膓
1(.0131922)**
1 (.Ol824)**1 i} :「
???? 一 .ogoeg72
(.0898022)
NA
アへ　
一 .46562911
:
(.1668312)**
NA
Dataset NLSY791
一
NLSY79
,
■
AddHealth AddH疏
1
#ofObs. 3571(25)1
,
3571'
1
903(・7;i
1
903
Note:Thenumbersinparenthesesarethestandarderrors、Suffixes**and・mean
significantatthe1%and5%levelsrespectively.NAmeansnotavailab}e.
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Acarefulreviewofthefirst-stageregressionsinNLSY79andAdd
Health,partofwhichispresentedinTable8,revealsthattheestimated
coefficientsonagearesignificantinNLSY79,butinsignificantinAdd
Health,thoughbotharepositive.Ithinkthatthecontrastofthesignifi-
cancecausesthechangeinsigns,andalsothatitisplausiblegiventhat
thesampleyearsaredifferent.
AswasexplainedinIntroduction,theanti-smokingcampaignsare
growing,andhaveinfluencedadolescentsnottosmoke.Sincethesam-
plefromAddHealthisagedbetween18and28in20000r2001,itislikely
thatolderrespondentsareasinfluencedbytheanti-smokinginforma・
tionasyoungeroneswhentheywereteenagers.
Ontheotherhand,Iregresshireoneontheothervariableslistedin
Table4withModel(3-2)byusingtherandom-effectsprobitanalysis,
whoseresultsaredescribedinTable10.
Thebinaryre§ponsemodelsforpaneldatacanbeestimatedby
someprobitanalyses:pooledprobit,random-effectsprobitandpopula-
tion-averagedprobit.Thefirstoneisvalidifthemodelisdynamically
complete,implyingthatthebinaryscoresareseriallyuncorrelated
acrossyear(Wooldridge:2002,p.483).Thoughtherearemanytest
statisticsfordynamiccompleteness,TablelOpresentsthevaluesofthe
likelihoodratio(28)followingthechi・squareddistributionwithonede-
greeoffreedomintherowofLR.Sincethecriticalpointis6.635forthe
l%significanceleve1,weshouldnotusethepooledprobit.Thepopula-
tion・averagedprobitestimatorcannotbesolvedforatechnical
problem(29).
AsisshowninTable10,0neofthedummyvariablesrepresenting
jobcategories,αrm,isremovedtopreventtheperfectmulticollinearity
withtheconstanttermfromexistlng.Ichoseα 耽becausethenumber
ofobservationsissmallest,andbecausethehealthinsurancequestionis
notaskedtothosewhoworkforthemilitaryservices.
Themarginaleffectonehioneis-.1079withthestandarderror
.0387.Thisimpliesthatemployersknowinadvancewhetheranappli-
cantsmokesandtendtoprovidehealthinsurancetoanonsmoker
100 (100)
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TablelOEstimatioinResultsinModel(3-2)
(Dependentvar.=hireone;#ofObs.=1275)
Variable Estimate(standardErr.)
'Ehione:
}U
nione
lPro
l
r
Mgt 一 }
lS
ale 1
一 .3942777
一 .1102611
7.225191
(.1377397)**
7.501946(868.4146)
-
7.750563(868.4146)
clerk 8ユ07677
.___↓
C・ft;8.414511
lOprt 8.698744
Labo
farml
18.721401
⊂
8.68649
(868.4146)■
ll:iiilll■
(868.4146)
(868.416)
「 一一
fore .526015 (868.4149)
serv
■ 8.168024 (868.4146)
priv
d98 .0
:Cons.
.
一8 .5
ト已
8.172637
752369
64588
61.29
一 一一^『一一 「
(868、4159)
(.1263695)
(86&4145)9
」
Note:Suffixes**arld*meansignificantatthe1%and5%
levelsrespectively.
ratherthanasmoker,whichisconsistentwiththetheoreticalbehavior
ofacost-minimizingemployer.Table10alsotellsusthatthereisno
significantrelationshipbetweenjobcategoriesandsmokingwithre-
specttoemployment.
AsCurrieandMadrian(1999,p.3354)states,incontrastwithmost
otherdevelopedcountriesintheworld,healthinsuranceintheU.S.is
bothprovidedandfinancedpredominantlybyemployers,especiallyfor
working・agedindividuals.Thismeansthatthelinkbetweenemploy'
mentandsmokingbywayofhealthinsurancecoversitsmajority.
Theinformationimpliesthatthereisanegativeeffectofsmoking
(101) 101
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onemployment.Onepossibilityisthatemployersarelikelytohire
smokersaspart・timeworkersbecausetheyaretypicallynotrequiredto
becoveredbyemployer-providedhealthinsurance.Baickerand
Chandra(2006)estimatesa10%increaseinhealthinsurancepremiums
increasesthelikelihoodthataworkerisemployedonlyparttimebyl.9
percentagepoints.Furtherresearchinthisareaisrequired,
Itgoeswithoutsayingthatthecurrentstudyassumesthatthere
existsafunctionofexplanatoryvariables,thattheerrorisarandom
variable,andthateconomicvarlablesarealsorandomvariables,which
areaxiomsineconometricmethods(30).
6.Conclusion
Theresultsinmystudyindicatethatthereisastatisticallysignifi・
cantnegativeeffectofsmokingonemploymentwithrespecttoyoung
maleworking-agedindividualsintheU.S.eveniftheendogeneitybias
isaccountedfor.
1
2
?
?
?
?
??
?
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Notes
IwouldliketothankDr.S.H.LeeandDr.HallidayoftheUniversityof
Hawaiifortheirvaluablecomments.
ThisresearchusesdatafromAddHealth,aprogramprojectdesignedbyJ.
RichardUdry,PeterS.Bearman,andKathleenMullanHarris,andfunded
byagrantPOI-HD31921fromtheNationalInstituteofChildHealthand
HumanDevelopment,withcooperativefundingfrom170theragencies.
SpecialacknowledgmentisdueRonaldR.RindfussandBarbaraEntwisle
forassistanceintheoriginaldesign.Personsinterestedinobtainingdata
filesfromAddHealthshouldcontactAddHealth,CarolinaPopulation
Center,123W.FranklinStreet,ChapelH田,NC27516-2524(addhealth@unc.
edu).
Courtwright(2005),pp.426-428.
SmithandStutts(1999).
Seethewebsiteathttp://www.stopcorporateabuse.org/cms/pagelO96.cfm.
Seethewebsiteathttp://www.ctri.wisc.edu/.
Theauthorswrotethatnostudyexaminingtherelationshipbetween
smokingandlabormarketoutcomeshadbeenconducted,butfoundin
theirnextwork,LevineetaL(1997),thatLeighandBerger(1989)had
102 (102)
TheSmokingEffectonEmploymentofYoungMaleIndividualsintheU.S.
??
??
??
11
12
13
14
15
??
??
?
?
18
19
stud輌edtherelationshipbetweensmokingandwageswithoutsignificant
results.InadditionRyanetal.(1992)studies4797Bostonpostalservice
applicantsforthreeyearstoinvestigatetherelationshipbetweensmoking
andoccupationalrisks,whichcanproducemuchmorecostsforemployers
byoccupationalaccidentsandinjuries,anduseofsicktimeandhealth
benefitsthannon-smokers.Theauthorsmeasuretherisksbyabsence
rates,timetotermination,timetofirstaccident,timetofirstinjury,and
timetofirstdiscipline,andconcludethatsmokershavehigherrisksthan
non-smokers.
Levineetal.(1995),p.1.
Ibid.,P.1.
Theauthorsstudyairlinereservationagentsandconcludethatdepression
increasesabsenteeismonlyamongcurrentsmokers.Previousstudieshave
indicatedthatindividualswithdepressionhaveincreasedworkplaceab-
senteelsm.
Seethewebsiteathttp://www.ctri.wisc.edu/Employers/employers_
business.caseSave.htm.
Originally,conditionaldemandfunctionswerefirstpresentedbyPollak
(1969).Theauthordef輌nestheconditionaldemandfunctionforonegood
asawayofdeterminingdemandsforallgoodsbymaximizingtheutility
functionsubjecttotheconditionthattheonegoodispreallocated.When
agoodispreallocated,anindividualisallottedsomequantityofthegood,
andheisnotallowedtosellanyofhisallotment,norcanhesupplementit
bypurchasesonthemarket.
Levineetal。(1995)triedcigaretteexcisetaxrateandstatefixedeffectsas
anIV,butcouldnotobtainsignificanteffects、
SmithandStutts(1999)arguesthatfactorsthatinfluenceadolescentsto
smokearepriorbeliefs,peerpressure,familysmoking,advertising,and
antismokinginformation.Theauthorsalsoarguethatthefirstthreefac-
torsaremoreimportantthantherest、
IcreatedsuchanIVfromthestate-levelexcisetaxoncigarettes.Inaddi-
tiontotheweakcorrelationwiththeendogenousexplanatoryvariable,
therewasaperfectmulticollinearitywiththeregionalvariables.ThusIdo
notuseit.
Innocasewillgeocodesbeavailabletooutsideresearchers.
1ntheNLSY79,allreferencestoa"job"areessentiaUyreferencestoagiven
employer.
Theteststatisticfollowsthechi-squareddistributionwithonedegreeof
freedom.Thecriticalpointis3.841atthe5%significancelevel.
Theteststatisticfollowsthechi・squareddistributionwithonedegreeof
freedom.Thecriticalpointis3.841atthe5%significancelevel,
(103) 103
政経論叢 第76巻第1・2号
?
?
?
?
?
?
?
?
?
?
23
?
?
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?
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27
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?
?
?
?
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TheIVis,ofcourse,thelinearcombinationofωith.MandwithF.
Time・demeaneddataonyisexpressedasyit-gi.
Thatis,originallyitreferstowhethertherespondentisanonsmoker,a
lightsmokeroraheavysmoker,whilethetime-demeaneddatashow
whetherheincreases,decreasesormaintainsthesmokingbehavior.
Boththeteststatisticsfollowthechi-squareddistributionwithonedegree
offreedom.
Thecriticalpointforthetwotestsis3.841atthe5%significanceleveL
SomeoftheOLSfittedvaluescanbeoutsidetheunitinterval.
ThenumberisdifferentfromthatinTable20r7 .ThisisbecauseIuse
crosssectionaldataofmysampleduetoatechnicalrestrictioninmy
statisticalsoftware.Thesurveyyearis1992,buttheotheryearsyield
almostthesameresults.
NoneoftherespondentswhoarenothealthyareemployedintheAdd
Healthsample.lnlthiscasetheprobitcoefficientonheαlthymustbeminus
infinitywithacorrespondinginfinitestandarderror.Thereforethere・
spondentsareeliminated.Thenumberofthemisthree.
Inthestatisticalsoftware,STATA,thelogarithmoftheratiooflikelihood
oftheunobservedeffectsprobitmodeltothatofthepooledprobitmodel
times2isautomaticallydisplayed.
STATAsaidthatmatrixwasnotpositivedefinit.
Undertheaxiomsweassumethatthefunctionsarelinear,thattheerror
followsanormaldistribution,andthattheexplanatoryvariablesarenon-
stochastic.Iftheaxiomswereviolated,itwouldfollowthattherearenot
objectsforestimating,thatthep-valuesaremeaningless,andthatstatisti-
calcriteriaforevaluatingestimationmethodssuchasconsistencyare
meaningless.SeeKobayashi(2000and2003)indetails.
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